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INTRODUCTION

Programmed Latitude and Longitude evolved from classroom ex-
periences. Mrs. Jean C. Hoover teaches seventh grade geography and
science in the Penn Hills Public School System, Pittsburgh, Pennsyl-
vania. For a number of years, she has been experimenting with methods
and techniques that will improve the teaching of geography. Several
vears ago, Mrs. Hoover prepared some programs for helping students
gain skills in the reading and use of maps. The results were rewarding
and . her students began asking for more programmed activities.

With this background, Mrs. Hoover structured, implemented, tested,
and evaluated her original program durirg her graduate studies. Pro-
grammed Latitude and Longitude is a part of her master’s thesis, with
Professor Mamie L. Anderzohn as the advisor, at Indiana University of

Pennsylvania.

Special appreciation is acknowledged to Mrs. Ann Linger, Art Teacher
at Morgantown High School, Morgantown, West Virginia, for <drawing
all of the illustrations in Programmed Latitude and Longitude.

This is a linear, machineless program. It requires this booklet for
each student, a sheet of paper the size of the page of this booklet, and
a pencil. This program may be used at different levels, wherever a
student needs help in the skills involving latitude and longitude. The
student proceeds at his own pace. Read and follow the directions on
the following page.

KeErMIT M. LAIDIG
Director of Publications
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THE PROGRAMS

Directions: On the following pages are a series of state-
ments and questions designed to test your knowledge of
several skills in geography. They are presented in a manuer
called programmed learning. Before you begin to read the
statements obtain a heavy sheet of paper which will be used
to cover the succeeding statements as well as the answers.
Now cover all the written material on the question sheet
except the first statement. You are ready to begin. Read
each statement carefully and then write your answer in the
blank at the end of the statement. After completing your
answer, move the cover sheet down far enough so you completely
expose the second statement. You will note tnat the correct
answer to the preceeding statement has been exposed in the
left hand margin. If your answer is not correct, go back
and re-read the statement to find why your answer is not
correct. If you have answered the statement correctly,
proceed in the same manner with the second statement. These
work sheets are designed to develop your skill in the use of

measurement and sets of relationships as you study geography.
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The program, Measurement Skills, has been designed

to develop tile measurement skills in geography as they

develop into sets of relationships. Emphasis has been placed

on:

1. The use of the globe as an instrument for learn-—
ing and understanding latitude and longitude.

2, Latitude and sun behavior through a complete
revolution of the earth around the sun in a year
of 36%% days.




MEASUREMENT SKILLS

hemisphere

N

EQUATOR \\Oo

equator

A model for the earth is the
globe. The globe can be
divided into halves. '"Hemi"
means half. One half of the
globe is a hemisphere. We
call half of the globe a

For purposes of location,

the globe's surface is

divided by lines. The line
that is equally distant from
the two poles and divides the
globe into the northern and
southern hemispheres is the
equator. The line that divides
the globe into the northern and
southern hemispheres is the

0

The equator 1s equally dis-
tant from the North and South
Poles., The distance from the
equator to the poleg is mea-
sured in degrees; () The
North Pole is 90~ nQrth of
the equator, and 90~ south

of the equator is the South
Pole. The number of degrees
from the equator to the North
Pole is o
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A oreat cirele 1o u term

vsed to deseribe thne lurcest

circele tunt cun be drawn on

tne surtace of the globe . PThe

laraest cirele thnt can be

drawn on the carth i1s a
circle.

There are many et circles
on the glabu They are al-
ways the largest circles that
can be drawn on the glove.

The great circle is the short-
cet divtance Letuesrn two
nlaces on the globe, Tho
cquator 1s an sxamvle of -
greuat

Lines are parallel if they
are drawn in the same direc-
tion and no matter how far
they are extended they never
meet., Lines X and e
are parallel to each other,

Lines drawn parallel to the
equator are used to measure
distance north and south of
the equator. These lires
are called latitude line-,,

lines are parallel
to the equator and measure
distance north and south of
it.

10



latitude

parallels
latitude
S or South
q0°N
/ C 6 0°N
/ A \\30%/
00
\ & 73005
D 60°5

11

Sitce lines ol latitude are
parallel to the equator, they
ure aloo called parallels.
Lince of latitude that nmeasure
distance from the =qguator are
also called

-

Latitude, or distance rnorth
and south of the equator, is
measured in degrees. ne
symbol for degrecs is ~.
Degrees of
used to measure distance

north and south of the equator.

are

In tulking or writing about
parallels or latitude, make
certain that you indicate

the direction you are travel-
ing from the equator(5

The South Pole is 90
(direction) latitude.

A1l pagallels lie between 0°
and 90~. The latitude of
parallel A is 30N and the

lagitude of parallel B is
5073. The latitgde of par-

allel C 1is 0



60°N

505, Did you re-
member to put the
symbol for degrees
and the direction
atter the latitude?

cquittor

70N

q90°

The lat&tudt ot parallel D
iz "

AR important use ol parallels
is measuwcing the distunce
(north or south) a place is
from the

You can =sec¢ on & map or globe
that ag you move north and
gsouth of the equator, the
numbers becomne h&nher until
you get to

Regardless of how parallels
are portrayed, tihey are East-
West direction lines. Note
that the parallels run east
and west.

12
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Parallels tell true direction.
Lvery point on a parallel is
directly. or west of

any other point on the paral-
lel.

On some maps, the parallels

east T. may appear differently but
3250 true direction (east and west)
2°N is still true. In drawing T,
0, P, 25°N O is west of P. In drawing
II, X is west of Z.
1T 35°N as°eN
' X
Z
Let's try this. F is
55 of D (direction). D is
E D p0s of F (direction).
/5°5
B is of A (direction)
West Ais ___ — of B (direction)
Fast
13
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There are many parallels of
ilatitude north and south of
the eguator. Some of these
paralle%s have specific nanmes.
The 663 N parallel is called
the Arctic Circle. The 66%°S
parallel is caliled the Ant-
arctic Circle.

The 234°M parallel is called
the Tropic of Cancer. The
25%°S parallel is called the
Tropic of Capricorn-

The 90°N parallel is called
the North Pole. The 90°S
parallel is called the South
Pole.

14
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96°N
////7;i;; GON
/ M1 DOLE 30°N
Low \Oo
\\ LOwW / 30%
\ M I1DOLE 66°S
HIGH
90%

30

60

30° to 60°

30 x 70=2100 miles

We refer to paris of the world
as being located in high,
middle, or low latitudes. These
broad belts are shown in the
drawing to your left. The lcw
latitudes extend to

degrees on eacn side of the
equator.

Refer to the above drawing.

The high latitudes are those
more than degrees from

the equator.

The middlg latitudgs extend
from to ___ on either
side of the equator.

A degree of latitude is equal
t8 approximately 70 miles.
1°N or S of the equator is

70 miles., 10N is 10 x 70
miles or 700 miles north of
the equator. The latitude

of Porto Alegre, Brazil, is
30°S of the equator. This

is equal to miles south
of the equator.

The lgtitude of Bangor, Maine,

is 45°N. This is equal to
miles north of the
equator.

14



The globe is divided into

45 x 70 = 3150 miles hemisvheres by other Jlines,
0° the Prime Meridian (0”) and
/////—p 188 « From the Prime Meridian
R (0”) longitudes are measured
1 cast and west to 180" . The
g longitudes of ____ and
divide the globe 1nto the
eastern and western hemispheres.
LavlarTor (>° '
L o M =
WESregn | EASTEAN
R
]
y
1
A
¥

To measure distances east
0% and 180° and west cf the Prime lMeridian,
we use lines called meridians
or longitude. A meridian is a
line along which the high sun
sccurs at some time daily.
Distances east and west are
measured by lines called
or longitude.

Meridians ¢r ____ extend
merzdians from pole to pole.,
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desrees

Un thie drawing to your lert,
note vthal we nuiogr each.

hat
; i e
cemioyhere rrom 27 to 1507,

In tzlking or writing atout

106y

i

“

-
1%

uae or meridians make

caerivaln

that

you

indicate the

direction you are traveling
from the Prime Meridian.
Longitude is measured_

and

from

Feridzan., Bach
iongrtude will be follo.:ed
I (for East longitude)

by an

the Prime
degrece of

or ¥ (for Wes

longitude).

l.eradinns indicate how far
zast or west a prace 1u from
tne "

You

can see this on a map as
N

4

Mevriodion you move east or west from

PR AN IO Y S

e
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Prime Heridian, the numbz2s
Tt larger until you reacn

[
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o Belgrade is of the
180 N Prime Meridian.

/// \\ guoﬂwaf
MONRovm

\

lMonrovia is of the Prime

east Meridian,

The numbers are getting
larger as you go left. You
are noving away from the
Prime Merldlan (0°) toward
the west. The numbers are
Jest longitude. They are

(direction) of the
Prime Meridian.

Try this! Are the meridians
shown in east or west longi-
tude?

.‘/ ; \

5o ge® 25° J20% 150 I(J"5°|

20
18




Another! Are the meridians
shown in east or west longi-
tude?

C_5° 3 45 607 75 90°

Is X east or west of the
east ' Prime Meridian?

S Is D east or west of Y?
west N

20° 75 30° 35° 9 95° fos®

Meridians also show true
east north-south direction.
Each meridian connects the
North Pole and the

o

B
—y

19



South Pole
N
< /dwé

j#qp:m”unlﬁ“MrL,)o

Vi

north

Every point on a meridian is
directly north or _ of

any other point on the meridian.

Meridians always show north-
south direction,

A is of C.
C is of A.
232

20



The pattern formed by the
south parallels and meridians on
1 globe or map 15 called a
grid. The grid is useful in
finding direction and loca-
t1ons. The combination of
prarallels and meridians is
cailed a

By using the grid. we can
grad find the location of towas,
cities, states, and countries,

21




On the map above, find the
city whose %atitude is approx-
imagely 64+ N and longitude

P 165°W. The city is o

On the map above, find the
Nome cigy locatedoat approximately
61°N and 146 W. The city is

o

In speaking or writing about
Anchorage the location of any town,

city, or state, latitude is
always given first. Then
the longitude is given. On
the map above. we would say
that the latitude of Eagle
is o

o After the latitude is given,
65 N ‘we can then give the longitude
of Eagle as o

The earth rotates {turns) on

142°w // its axis. The earth's axis is
AX13 tilted so that it poipts to
/,/””_“‘41\ the North Star or 23+ from the
. perpendicular to the plane of
the orbit.
24

22




A rotation is one complete
turn of the earth on its
axis. The length of time
required to complete one
rotation is called a day.
The earth completes a ro-
tation once every_ o

The rotation of the earth
day or 24 hours causes daylight and darkness.
Half of the earth is having
day and half i1s having night
at all times. Daylight and
darkness are caused by the
of the earth.

——e——e—

// Rotation of the earth causes
daylight and darkness as the

earth rotates from west to

east. The direction the

earth rotates is from _

o s

rotation

(N
oa

23




The fact that rotatzon of
west tT¢ east the earth causes daylight
and darkness can be explained
by loc<ing at the drawing to
your left

I% 1s daylight on % < de
facing the light. whui it
18 _ __on the su.c.u
side-

As the earth rotates toward
night the east. the area of the
earth that was in daylight
will move into aarkness.
Thus. this part of the earth
will have gone from day to

)

et St et e

Revolution means that the

nighy earth moves around the sun-
The earth moves alilong an
elliptical orbit around the
sun., This movement is
called

20

24

O
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The carth follows an eliipti-
wome e el oarcund tae
St
— —_ T “ - —
// - ——

e B - ~——
A, \)'L’\C ~
[ Carin | SUN \
[cnwni | )3
\ s -
~ N LT . —

It takes the cartinn one year
oTrbhit 1o make onc revoluticn arcuad
tne
As the earth revolves around
SALL the sun, it is also rotating
on 1is axis each day. Tnus
while the eartn makes cne
revolution around the sun.
1+t has turned on its axis
5654 times. The periecd of
t:ma that it takes for one

reyvolution is & o

Seasons are caused by the
ony o SoTg dAays revoliution of the earth
avout the sun. Aiso. the
earth's axis 1s tilted at the
same angle and in the same
o direction as the earth
\,_~w/“ /N / follows 'in 1te orbit. Tne
/ . - 'éﬂ nx1s always points to the norin

star.

'/ - Au She cuarsh revolves around

' thie ouan. the axls points Ln
the camne direction. The
northern end of the axis
ucints toward the
star,

Q 2 7
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The tilting of the earth's

North axis always in the same dir-
ection is called parallelism
of the earth's axis.

Parallelism of the earth's
axis means that the

points in the same direction
at all times.

Parallelism of the earth'’s
axis axis causes the sun to shine
on different parts of the
earth (at different angles)
throughout the year. Look
below to see the diagram.

maAaRrerH 2/

- DECEmMBER 22

/ TunNe 1

SEPTEMBER 23

28

26



On June 21, the vertical rays
of the sun reach the northern
limig of their migration
(234°N). The midday sun is
directly overhead at noon at
the Tropic of Cancer and there
are no shadows. The vertical
rays of the sun reach the

on
June 21.
e am— —
— -
< -g:{‘
O}
—— /’
— — /
JUNE R —

o In June, the northerg hemi-
Tropic of Cancer or 23% N sphere is tilted 23%° to-
' : wards the sun. On June 21,
the vertical rays of the sun
strike the earth's surface 8t
the Tropic of Cancer or .

The vertical rays of the sun

234°N are the warmest. They con-
centrate their heat on a
/ smaller area. As the rays
e become vertical or high in
VERTI AL ~ the sky in the northern hemi-
¥ oscieveE Sphere, we have summer.
7 < o o Summer is the season.
e LTRSS
e e




On June 21, the beginning of
warmest summer in the northern hemi-
sphere, not only is the noon
day sun the highest in tlre
sky but this day also has the
most hours of daylight (summer
solstice). In the northern
hemisphere, the summer sol-
stice occurs on .

June 21 is the longest day of

June 21 the year in the northern hemi--
sphere. As the earth continues
to revolve around the sun, the
days following June 21 will
become in terms of
daylight.

As the earth continues to revolve
shorter around the sun, the vertical

rays of the sun are no longer

at the Tropic of Cancer. The

vertical rays are over latitudes

nearer the equator each day.

By September 23 the vertical

rays of the sun will be over

the equator. The vertical

rays of the sun reach the

on September 23.




On this day, September 23, the
equator sun is seen directly overhead
at noon at the equator. It is
the only place where the noon
sun can be seen directly
on September 23.

On September 23, we have the

overhead autumnal equinox in the
Northern Hemisphere. The
earth is halfway between the
June and December positions
in its orbit around the sun.
At thie time neither pole is
titled toward the sun more
than the other. The vertical
rays are directly cverhead at
the o

— CEMABER
FUNE b=

SEPrEmMLER

31
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Equinox means equal day and
equator night. On this day, all
places on the earth, have
daylight for 12 hours and
darkness for 12 hours. Thus
on September 23 everyone has
day and night.

As the earth continues in
equal its orbit around the sun,

it is approaching its

December position.

In December, the Northern
Hemisphere is tilted 23%°
away from the sun. On
December 22, the vertieal
rays of the sun strike the
earth's surface at the
Tropic of Capricorn or

degrees south of
the equator.

JuneE OEcEmac=rm

SerPrem8ER.

32




234°s

Tropic of Capricorn
or 23+°S

winter

December 22

On December 22 the migration
of the vertical rays of the
sun reach their southern limit,
the Tropic of Capricorn. While
the Southern Hemisphere is
receiving the high sun, we in
the Northern Hemisphere are
receiving more slanted or ob-
lique rays. The vertical rays
of the sun reach the

on December

22,

On December 22, in the Northern
Hemisphere, the midday sun is
low in the sky and the rays of
the noonday sun for the Northern
Hemisphere are at the greatest
slant. We are now having our
coldest season in the Northerm
Hemisphere or .

On December 22, the beginning
of winter in the Northern Hemi-
sphere, not only is the noon
sun lowest ir the sky but this
day also has the shortest
period of daylight (winter
solstice). In the Northern
Hemisphere; the winter -solstice
occurs on s

December 22 is the shortest

day of the year in the Northern
Hemisphere in terms of daylight
hours. As the earth continues
to revolve around the sun, the
days following December 22 will
be in terms of
daylight hours.

33
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As the earth continues to
longer revolve around the sun,
the vertical rays of the sun
are no longer on the Tropic
of Capricorn. The vertical
rays are over latitudes
nearer the equator each day.
By March 21, the vertical
rays of the sun are over the
equator. The vertical rays
of the sun reach the
on March 21.

FuNE beECEMBER

SEPTEMBER

At the equator on March 21,
equator the sun again is seen directly

overhead at noon. The

is the only place where the

sun can be seen directly over-

head on March 21 and September

230 '

32




equator

equator

equal

spring

summer

On March 21, we have the
vernal (spring) equinox in
the Northern Hemisphere.
Again the earth is halfway
between the June and December
positions in its orbit around
the sun. The vertical rays
of the sun are over the

on this day.

We know that equinox means
day and night.

We have an equinox once again

on March 21.

March 21 is the beginning of
in the Northern

Hemisphere.

As the earth continues in

its orbit around the sun,; we
find that the earth is ap-
proaching its June position
again. On June 21 we find
that the Northern Hemisphere
is having (season) .

You have learned about seasons,
vertical and slanted rays of

the sun and the position of

the earth in relation to the

sun for the Northern Hemisphere.
The seasons for the Southern
Hemisphere are opposite to

those of the Northern Hemi-
sphere. If we are having winter
in the Northern Hemisphere, they
will be having in
the Southern Hemisphere.

33



Since you already know about

summer the seasons of the Northern
Hemisphere, see if you can
figure out the seasons of
the Southern Hemisphere
from the abbreviated story
below.

On June 21, the Southern
Hemisphere is tilted 23%
away from the sun. On this
day the vertical rays of the
sun are over the Tropic of
Cancer or 234+ N. The verti-
cal rays of the sun are ovel
the Hemisphere.




Northern

summer

winter

June 21

35

On June 21, the migration of
the vertical rays of the sun
reach their northern limit,
the Tropic of Cancer. The
Northern Hemisphere is re-
ceiving the vertical rays of
the high sun and enjoying its
warmest season or o

On June 21 in the Southern
Hemisphere, the midday sun
is low in the sky and the
rays of the sun for the
Southern Hemisphere are at
the greatest slant. This is
the beginning of the coldest
season or o

On June 21, the beginning of
winter in the Southern Hemi-
sphere, not only is the noon
sun lowest in the sky but
this day also has the short-
est period of daylight
(winter solstice). In the
Southern Hemisphere, the
winter solstice occurs on
(date).

On September 23, the vertical
rays of the sun have reached
the equator. The noonday sun
can be seen directly overhead.
The vertical rays of the sun
reach the ___ on
September 23.

37



equator

equal daylight and
equal darkness

autumn or fall

C)

SEPT EMBER 23

On September 235, there is an
equinox. You recall that
equinox means _

In the Southern Hemisphere
September 23 is known as the
Vernal Equinox (or the be-
ginning of spring). However,
we know that on this day in
the Northern Hemisphere we
are having the autumnal equi-
nox or the beginning of

°

In December, the Southern
Hemisphere is tilted 23%°
toward the sun. On December
22, the vertical rays of the
sun are over the Tropic of
Capricorn or
(degrees).
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DECEMBER
22

On December 22, the migra-

234%s tion of the vertical rays

: of the sun reach their
southern limit, the Tropic
of Capricorn. The Southern
Hemisphere is receiving the
vertical rays of the sun and
enjoying its warmest season
or ‘o

On December 22, the beginning
summer of summer in the Southern
Hemisphere, not only is the
noon sun highest in the sky
but this day also has the
most hours of daylight (sum-
mer solstice). In the
Southern Hemisphere, the sum-
mer sSolstice occurs on
(date) °
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December 22

winter

In December the Northern Hemi-
sphere is receiving alanted
rays of the sun. This is the
beginning of their coldest
season Or .

On March 21, the vertical
rays of the sun have reached
the equator again. The noon-
day sun can be seen directly
overhead. The vertical rays
of the sun reach the ____
on March 21.

equator

equal daylight and
equal darkness

40
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On this day, March 21, an
equinox occurs. Equinox
means .

In the Southern Hemisphere,
March 21 is known as the
autumnal equinox (or the
beginning of ).
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On this same date (March 21)
autumn or fall the Northern Hemisphere is

having the vernal equinox or

the beginning of p

An analemma extends from the
spring Tropic of Cancer, 23%°N to the
Tropic of Capricorn, 23+°S.
An analemma is used on a globe
to tell at what latitude the
sun is seen directly overhead
at noon. You can find the
location of where the sun can
be seen directly overhead at
noon by using an

See drawing.
analemma

On the anclemma find the
equator. 7ind the degrees
north and south of the equator
to 23%°N and 23%°S. Find the
months and the days of the
months along the edge of the
analemma .

The sun is directly overhead
on September 23 at o,

- The sun is directly overhead
0° or equator on October 21 at .

The sun is directly overhead
11°s on November 21 at o,
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w2

winter

away

208

119s

0° or equator

spring. autumn

ERIC

Aruitoxt provided by Eic:

The sun 1s darectly overhead
orn. December 22 at v

We are having __ in the

Northern Hemisphere on December
22,

The Norithern Hemisphere is
t1i} ped ____ from the

sun at this time.

The sun is directly overhead
cn January 21 at o _.Co

The sun is directly ove *nead
on February 21 at .

The sun 1s directly overhead
on March 21 at

— L —T_ [+ . . Y )

March 21 1s the beginning of
s in the Northern
Hpmﬂbphe”e and the beginning
oy in the
Scuthern Hemisphere.

The sun 1s directly overhead
¢n April 21 ai
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The sun is directly oveghead
11°N on May 21 at .

o The sun is directly oveghead
20°N on June 21 at .

o On June 21, the Northern
23%°N or Tropic of Cancer Hemisphere is tipped
‘. the sun and this is the be-
ginning of for us.

The sun is directly oveghead
toward; summer on July 21 at .

o The sun is directly oveghead,
20 N on August 21 at .

If you have mastered the material

12°N abtove, you now understand the
seasons better in regards to the
location of the direct rays of
the sun.
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The program, Time Around the World, has been designed

to teach the concept of longitude and time. Emphasis has
been placed on:
l. Using the globe as a model for the earth.
2. Orienting the globe with true direction so the
student can use the globe to identify directions

in the real environment.

3. Rotation of the globe from west to east in
relation to time around the world.

4. Longitude and time through one rotation of the
globe on its axis each day of twenty-four hours.
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TIME AROUND THE WORLD

Time is relatgd to longitude.
There are 360~ of longitude
on the earth's sphere or 130
in each direction from the Prime
Meridian. Each day the_earth
rotates through the 360o of
longitude in a 24-hour period.
Rotation of the eurth occurs
once every .

o]

The earth rotates through 360°
day or 24 hours of longitude in a 24-hour period.

In one houg, the earth rotates

through 15 or 2450 360E .

To rotate through 15° of longi-

tude, it takes the earth
hour (s) of time.

We find every 150 of longitude
one or 1 is equal to hour (s) of
time.

The entire earth is divided
one or 1 into 24 blocks of longitude

called time zones., There

is one time zone for each 15

of longitude. Each time zone

in the world is

apart.
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In moving from one time zons
into another next tc it, th
time changes by nour \s).

ILN e T

FRIDAY
THIIPSDOARY /
v
0w 90°E
|
\
' Y
12 NOON

S
+50m~ .
o™
//9,;, -30 5 o\-——oo 150 ['P.'A.

2 0
M 30m qpm. S
THURSDA Y

v The earth rotates from West
one or 1 to East. The sun rises first
for places in the East. Places
East always the sun rise
before places West.

In the United States, our east
have coast receives the sun rise
before our coast does.

Since the East receives the

west sunlight before the West, the
East will always have later
time of day than the West.
The East has a time
than the West.

It would be best for man to use
later a 24-hour clock, but since he
uses a 1l2-hour clock, he must
designate which 12 hour period
he is referring to. A.M. means
ante m-ridian or before the noon
 sun reaches a particular meridian.
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For example,at a particular

place, 11:00 o'clock in the

morning would be 11:00
o'clock,

From 12:00 midnight until -
A.M, 12:00 noon each day is A.M.
Therefore, any given time be-
tween midnight and noon is
followed by the abbreviation,

o

P.M. means post meridian or
AM. after the noon sun is past
the particular meridian. For
example, 9:00 o'clock in the
evening would be 9:00
o'clock.

From 12:00 noon until 12:00
P.M. midnight each day is considered
P.M. Any stated time between
noon and midnight would be
followed by the abbreviation

Review:
P.M. Whgn the earth rotates through
157 of longitude, it has taken
hour (s) of time.

The East has time than
one or 1 the West.

A.M. refers to o

later
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morning or before the
sun 18 on the meridian

evening or after the
sun *s on the meridian

A.M, or P.M.

(Check the Time Zone
Map !

15°

later

50
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P.M. refers to o

wWwhenever any time is given,
it should be followed by +the
abbreviation or o

Refer to the drawing of the
time 2zones.

In the United States, there

are 6 time zones. Each time

zone has been given a speci-

fic name. We live in the
Time Zone.

The boundaries of the time
zones are approximately 15
apart. Xach time zone con~
tains O of longitude-

(o

If you travel west across the
United States, you will have
to set your watch back one
hour at each new time 2zone-
Thus, eastern United States
has _ time than
western uUnited States.

Work the following problems
using the Map of the Time
Zones.

A.traveler will cross ip
time zone boundaries on g trlo
from New York to San Francisc®-



three or 3

back

ahead

Dallas is east of Denver
and thus we will find that
Dallas has later time.

6:004A.M.
Did you remember to put
the A.M. after the time?

6:00 A.M.

8:00 P.M.

10:00 A.M.

As a traveler crosses the Time
zone boundaries from New Ycik
to San Fruncisco, he will set
his watch at each time
zone boundary.

In traveling from Denver TO

Dallas, a traveler will sect
his watch R

Why does a traveler turn his
watch ahead in traveling Irom
Denver to Dallas?

When it is 7:00 A.M. Mountain
Time, the time in the Pacific
Time Zone is o'clock.

When it is 10:00 A.M. Central
Time, the time in the Alaskan
Time Zone is o'clocke.

When it is 5:00 P.M. Pacific
Time, the time in the Eastern
Time Zone is o'clock.

A baseball game is broadcast

in New York beginning at 2:00

P.M. In the Yukon Time Zone

the baseball game begins at
o'clock.

In the Pacific Time Zone the
baseball game begins at
o'clock.
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11:00 A.M.

midnight

1:00 A.M., Wednesday.
Did you remember that
a new day began?

8:00 P.M. Saturday.
Remember the Alaskan Time
Zone is west of the Central
Time Zone and you must
count back 4 hours.

west

A new day begins immediately
after 12:00 midnight. Thus

if it were 12:00 midnight
Monday, the next seconds after
midnight we have a anew day,
Tuesday, A new day begins
after °

When it is 12:00 midnight
Tuesday, Mcuntain Time, the
time in the Central Time Zone
is ’

When it is 12:00 midnight
Saturday, Central Time,

the time in the Alaskan Yine
Zone is

That was easy. Now let's do
some other problems that reguire
a little more work. Below there
is a step by step solution for
one of the problems.,

It is 10:00 P.M. at Philadelphia
(75°W). It is o'clock in

San Francisco leo=w},

l. The direction you are
traveling is °

120°W 75%y 0°

Therefore, you will have
time,
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2. There are degrees

earlier difference between the two
places.
120
=152

3, This is equivalent to

hours.
15° [ 45°

45

4, It is 3 hours garlier,
3 thereiore, it is
o'clock in San Francisco.

Itols 12:00 noon in London
7:00 P.M. Remember (07). It is 'glock
the time must be fol- at Meshed, Iran. (60 E).
lowed by A.M. or P.M.

l. The direction you are
traveling is o

Therefore, you will have

east time.
2. There are degrees
later difference between the two
places.
6O
-0°
53

51

i




3. This is eguivalent to

60 hours. .
15°y 60°
4. It is 4 hours later at
4 . Meshed, therefore it is

o'clocks

It is l2:OOomidnight Monday at
4:00 P.M. Le Bear (90°E). It ig
o'clocic at Meshed (60°E),

1. The direction you are
traveling is o

0° 60°E 90°E
<—_{

Theretore, you will have
west time.

2. There are degrees

earlier difference between the two
places.
o)
90
-60°

3., This is equivalent %o
30° hours :

(W]
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4, It is 2 hours earlier a3
2 Meshed, therefore, it is
o'clock

Let's do some problems that
10:00 P.M. Monday involve both East and West

longitude. It will be done

the same way but in two parts.

It is 5:00 A.M. at 60°W.
What time is it at 45E?
Work to the Prime Meridian
first and then work fromo

the Prime Meridian to 45E.

— |

The direction you are travel-
ing is .

Therefore, you will have

east time.
2. 608
later : -0
There are O gifference
hetween the two places.
5 3 15° Y 60°
60
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9:00 A.M.

east

45

This is equal to hours.

4. It is 4 hours later at
the Prime Meridian or
o'clock,

Now work from She Prime
Meridian to 45°E. It is
9:00 A.M. at the Prime
Mesidian, what time is it at
45°E?

1. 60% 0°  45°E
I T
llﬂ.7 25",
You.are still traveling o
2. 45°
-0°

There are O gifference
between the two places.

3. 15° ) 45°

This is equal to hours.

4., It is 3 hours later at
45°E or .




It 88 2:00 P.M. in Berlin
12:00 noon (30°E). What %ime is it in

Pittsburgh (75°W)? Work to

the Prime Meridian first.

1. 75% 0 30°E

The direction

you are travel-
ing is .

west -0

There are ° difference
between the two places.

3. 15°) 30

30°
This is equal to hours.
4. It is two hours earlier
2 at the Prime Meridian or

o'claock.

Now work from Bhe Prime

12:00 noon Meridian to 75 W. It is 12:00
noon on the Prime Meridian.
The time in Philadelphia
(75°W) 1is o'clock.

o7
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307E

2. 750
west -0
There are ° differsnce

between the two places.

3. 15°) 75°

75°
This is equal to ___ hours.
4., It is 5 hours earlier in
5 Pittsburgh or o'clock.
Let's try a worksheet now!
7:00 A.M,

(W2
co
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Work Sheet

Name Section

1. It is 5:00 P.M. ip New York City (75°W). What time is
it at Denver (105 wW)?

2. It is 8:00 g.M. at the Prime Meridian. What time would
it be at 60°E?

3. It is 5:00 P.M. in New York City (75°W). What time is
it at 157°W?

4. Tt is 11:00 P.M. (Thursday) in Chicago, I1l. (90°W).
What time is it at the Prime Meridian?

5. It is 12 midnight (Tuesday) in Greenwich. What time is
it at New York City (75 wg?

6. The time at 75°E is 4:30 A.M. What time is it at 105°E?

7. It is 6:00 A.M. (Friday) at 105°W. What time is it at
165°E?

8. It is 2:00 P.M. (Thursday) at 105°E. What time is 1t
30%W?

9. If it is 5:00 P.M. at 45°W, what time is it at 30°E

10. If it is 10:00 A.M. Saturday at Denver (105°W),what time
is it at Jairo, Egypt (30°E)?

11. It is 8:00 P.M. Sunday in Pittsbyrgh (75°W). What time
is it at Sydney, Australia (150°E)?

12. It §s 2:30 A.M. (Tuesday). At 15°E, what time is it at
180°E?

13. It is 12 noon in Penn Hills, (75°). What time is it at
180 W?

14. Tt is 12 midnight Monday in Chicago (90°W). What time is
it in London, England?

15, If it is 9:15 P.M. at 120°E, what time is it at 60°W?
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Time dcoesn’t stand still. But
if people had no way of allow-
ing for changes in the

zones, it would be very con-
fusing. That's why the nztions
of the world established the
International Dateline.

The Internationgl Dateline
time follcws the 180" meridian
except in a few places where
it shifts to avoid-import%nt
bodies of land. The 180
meridian is also known as tre

This sketch shows that the

International Dateline International Date11n8 gener-
ally follows the merid-
ian,

OO

45°E 45W

ap°E 90°W

DRTE LinE

135°wW

] 0°
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o when you sail westward across
180 tne International Dateline,
the captain of your ship might
cay, "Well, folks, tear the
date off your calendar. We've
just gone into tomorrow." If
it is 3:00 P.M. Thursday when
your ship reaches the Inter-

AM national Dateline, it will be
3 5:00 P.M. after you have
iEm..,,,;L crossed it.

If you are traveling eastward
across the International Date-

Friday
line from Japan to the United
States, you a day on
the calendar. You slip right
into yesterday.

repeat
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